To date, only a few studies have attempted to evaluate the effectiveness of disability employment quota systems using structural changes in policies. This study exploits the structural changes in South Korea's disability employment quota system that took place in 2004 and 2006 to expand the current disability policy evaluation literature. We separate the effect of these changes in the quota system into their effect on the probability of labour force participation and their effect on the probability of employment (after controlling for selection into the labour market). We also study the extent to which the changes -which included increasing the number of employers covered by the quota system, the number of jobs available to individuals *Submitted November 2013. This study has been funded in part by the K. Lisa Yang Gift Fund to the Employment and Disability Institute in the Cornell University ILR (Industrial and Labor Relations) School.
with disabilities and the financial incentives for employing individuals with disabilities -have affected job satisfaction among individuals with disabilities. Our results suggest that the changes in the quota system may have increased labour force participation but have had a limited positive impact on the probability of employment among people with disabilities in South Korea. Further, compulsory hiring and expanded opportunities have not substantially affected the level of job satisfaction observed among employees with disabilities relative to their non-disabled counterparts.
Policy points
• Using the structural changes in South Korea's disability employment quota system between 2004 and 2006 targeted at increasing the number of employers covered by the quota system, the number of jobs available to individuals with disabilities and the financial incentives for employing individuals with disabilities, we investigate the effect of new policy initiatives on various labour market outcomes of the targeted group of individuals relative to non-disabled counterparts.
• Our results suggest that the new initiatives may have increased labour force participation but have had a limited positive impact on the probability of employment among people with disabilities in South Korea.
• The new initiatives have not substantially affected the level of job satisfaction observed among employees with disabilities relative to their non-disabled counterparts.
• As the US and other developed countries consider their own disability employment situations, they can learn from studies such as this one on the effectiveness of quota systems.
I. Introduction
In the US, approximately 11 per cent of the federal budget is directed to agencies, departments and other entities to support disability services and income maintenance for individuals with disabilities. 1 Although the greatest proportion of these funds in the US (about 85 per cent) is allocated to longterm care, health care and income maintenance, around 15 per cent is dedicated to various educational and training activities targeted at getting individuals with disabilities into competitive employment. Despite distributing vast monetary resources to such programmes, many developed societies, including the US, have insufficient labour force attachment among the segment of the population with disabilities. For example, in the US, the employment rate among individuals with disabilities is more than 42 percentage points lower than that for individuals without disabilities. 2 The story is similar in other Organisation for Economic Cooperation and Development (OECD) member countries, where employment rates for people with disabilities are, on average, just above 40 per cent, about half of the rate for people without a disability. 3 To improve the labour market situation of individuals with disabilities, most developed societies have introduced a variety of employment policies directed at enhancing the participation of individuals with disabilities in the labour force. These policies can be broken down into two main types. The first type is policies that introduce quota systems obligating employers of a certain size to have a workforce with a certain percentage of individuals with disabilities. For example, Austria, Germany and South Korea use employment quotas as a means to improve labour market outcomes of individuals with disabilities. The second type of disability employment policies is anti-discriminatory laws, which do not directly incentivise employers to hire and retain individuals with disabilities, but instead are intended to eliminate employment discrimination. These anti-discrimination laws typically prohibit discrimination in hiring, firing, wages and other parts of the employment process and require employers to provide reasonable accommodations to qualified individuals with disabilities to facilitate their labour market attachment. Laws that prohibit employers from making hiring or employment decisions based on the presence of disability were adopted in the early 1990s by a number of developed countries such as Australia, New Zealand and the US. Several countries, including South Korea, have implemented both of these types of policies.
A large body of literature has attempted to evaluate the effectiveness of these different types of disability employment policies. 4 In the current literature, there is mixed evidence on the relative effectiveness of these policy initiatives. For example, one group of studies 5 found that the enactment of the Americans with Disabilities Act of 1990 (ADA), the antidiscrimination law in the US, led to a substantial decline in the employment rate for individuals with disabilities compared with their non-disabled peers. Theoretically, we can explain the negative effect by the strict requirement of reasonable accommodation or non-discrimination in wages, which may have inadvertently increased employer costs related to employing individuals with disabilities, presumably decreasing the hiring rate. That is, employers may have become concerned that hiring people with disabilities will require 2 Erickson, Lee and von Schrader, 2012. 3 OECD, 2009. 4 For example, DeLeire (2000) , Acemoglu and Angrist (2001) , Beegle and Stock (2003) , Kruse and Schur (2003) , Lechner and Vazquez-Alvarez (2003) , Hotchkiss (2004) , Verick (2004) , Bell and Heitmueller (2005) , Lalive, Wuellrich and Zweimüller (2009), Wuellrich (2010) and Ryu et al. (2010) . expensive workplace accommodations and/or employing people who cannot achieve productivity standards for particular jobs. Furthermore, the requirement of non-discrimination in firing may have increased the costs associated with hiring workers with disabilities. Jolls and Prescott (2004) estimated the effect of different components of the legislation on employment and found that the reasonable accommodation requirement may have been a main source of a decline in employment among individuals with disabilities in the first years after the enactment of the ADA, rather than prohibitions against discrimination in wages, hiring, firing and promotion. However, a more recent group of studies 6 demonstrated that the enactment of the ADA was not a source of decline in the employment rate among people with disabilities. In fact, Hotchkiss (2004) uncovered that the unconditional probability of employment among individuals with disabilities (after controlling for selection into the labour market) had not declined after the enactment of the ADA, and may have actually improved for certain groups of individuals with disabilities.
To date, only a few studies have attempted to evaluate the effectiveness of employment quota systems using structural changes in employment policies. Conceptually, we expect that an increase in the level of penalty/ subsidy or a decrease in the minimum employer size incentivises employers to hire and retain more workers with disabilities in the workplace, since the marginal benefit of hiring and retaining a disabled worker increases after the expansion of the quota system. Further, a decrease in the minimum employer size to be covered by the quota leads to additional employment opportunities for people with disabilities. Verick (2004) evaluated the 2001 disability employment reform in Germany that decreased the quota rate by 1 percentage point (from 6 per cent to 5 per cent) and increased the minimum employer size covered by the law from 16 to 20 workers. The study found the changes in the quota system in Germany had no impact on the employment rate of individuals with severe disabilities. In Austria, in 2001, the penalty for not complying with the quota rate was increased by almost 30 per cent. Wuellrich (2010) found that this increase in penalty considerably increased firms' demand for disabled workers. Somewhat similar results for the same tax initiative in Austria were reported by Lalive, Wuellrich and Zweimüller (2009) . Finally, Ryu et al. (2010) found that the changes in the South Korean quota system in 2001, increasing the subsidies to employers hiring targeted individuals with disabilities -specifically, those with severe disabilities and women with disabilities -led to a 4.7 percentage point decrease in the employment gap between individuals with and without disabilities.
The aim of this study is to add to the limited evaluation literature on quota systems by investigating to what extent the structural changes in disability employment regulations that took place in South Korea in the middle of the 2000s affected the employment rate and subsequent job satisfaction of individuals with disabilities. Although the quota system in South Korea was adopted more than two decades ago, the system experienced substantial transformation between and 2006 . Specifically, in 2004 , the minimum size of employers who were obligated to comply with the quota system changed from 300 employees to 50 employees. This drastic change in the rules increased the number of available vacancies for individuals with disabilities in the whole South Korean labour market by approximately 20,000 units. 7 At the same time, subsidies to employers who employed above the required level of individuals with disabilities increased substantially in South Korea.
8 Furthermore, at the beginning of 2006, the number of vacancies in the public sector for individuals with disabilities was substantially increased, by approximately 30,000 units, 9 due to an increase in the number of jobs for which individuals with disabilities became eligible to apply. Previously, individuals with disabilities were ineligible to apply to certain positions in the public sector. Moreover, in 2006, companies with hazardous work environments (for example, mining, construction and security guard) were expected to start complying with the disability employment quota, whereas previously they were excluded from disability employment obligations or their employment quota was smaller than that for other companies. Also at the beginning of 2006, the penalties for not complying with the recommended rate for employing individuals with disabilities were substantially increased.
All these changes in the quota system have allegedly led to better employment situations among individuals with disabilities in South Korea.
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However, the effect of these changes in the quota system on the probability of employment (after controlling for selection into the labour market) has yet to be investigated. Unlike many studies in the literature, our study goes beyond simply studying the effect of new initiatives on the conditional probability of employment. We separate the effect of the changes in the quota system in South Korea into two effects: the effect on the probability of labour force participation and the effect on the unconditional probability of employment (after controlling for selection into the labour market). Our approach resembles the empirical strategy suggested by Hotchkiss (2004) in her inquiry into the effect of the ADA on the employment rate of individuals with disabilities. In separate analyses, we also investigate to what extent the changes in the quota system have improved the employment prospects of the more disabled segment of the population and whether the changes in the 7 Yoo et al., 2010. 8 Ryu et al., 2010. 9 Yoo et al., 2010 . 
II. Background on the South Korean quota system
In South Korea, a number of laws have been signed in the last three decades to address unmet needs of individuals with disabilities. Table 1 summarises laws, amendments and changes in regulations related to the disability quota system in South Korea in the last three decades. The backbone of the South Korean disability employment doctrine was the adoption of the quota system in 1990 with the enactment of the Disability Employment Promotion Act. The objective of this new initiative was to advance employment and selfsufficiency among individuals with disabilities in South Korea. According to the new law, employers with at least 300 workers were obligated to ensure employees with disabilities composed at least 2.5 per cent of their workforce. Under the quota system, individuals register with a local government agency to obtain a certification of disability. This certification is then shared with the employer in the hiring process. Disability registration is not required, but an individual must register if he/she wants to receive several welfare benefits from government. Also, if an individual is not registered, he/she will not be considered by an employer and the government as an individual with a disability in the disability employment rate calculation in the organisation. The key feature of any employment quota system is a non-compliance tax. Any non-complier whose workforce does not meet the recommended rate for employing people with disabilities must pay a penalty for each nonemployed individual with a disability. In South Korea, the amount of this penalty per worker is calculated based on the average monthly cost that the average employer incurs for employing one individual with a disability. For example, in 2003, the penalty was set at the level of 437,000 KRW (1,129 KRW = 1 USD) per worker per month and it has been steadily increasing since that year owing to steady inflation. In 2006, the South Korean government imposed additional penalties for the firms that either completely refused to comply with disability employment regulations or employed only half or less of the recommended level. In particular, if the workforce did not include any individuals with disabilities, the employer had to pay a penalty corresponding to the minimum wage amount in South Korea (700,600 KRW) for each non-employed individual with a disability. If the workforce included half or fewer of the recommended level of individuals with disabilities, in addition to the ordinary non-compliance tax for each non-employed worker, the employer had to pay an extra 255,000 KRW per worker per month.
To encourage further inclusion of individuals with disabilities in competitive employment, the South Korean government embedded into its employment quota system some financial incentives for the firms that employ above the recommended level of individuals with disabilities. This way, the South Korean government implicitly subsidises the wages of individuals with disabilities in such firms. Specifically, a firm that employs individuals with disabilities at a rate higher than officially required receives a monetary reward for each worker with a disability above the legal obligatory disability employment rate. The monetary reward could be even higher for employing either severely disabled individuals or females with disabilities. In 2003, the per-worker monetary reward was about 474,000 KRW. In 2004, the reward was increased by about 30 per cent.
The changes in the quota system from 2004 to 2006 are the focus of this paper. Two of the changes substantially increased the number of jobs available for individuals with disabilities. First, in 2004, the minimum size of employers who were obligated to comply with the employment quota decreased from 300 employees to 50 employees. Second, at the beginning of 2006, the types of occupations for which individuals with disabilities could be considered were broadened. This enabled individuals with disabilities to be hired for the majority of public jobs with the exception of police, safety and escort services. Furthermore, for individuals with disabilities, there was an increase in opportunities in hazardous sectors. At the beginning of 2006, there were two other changes to the system related to monetary incentives for employers: increased penalties for non-compliance with the quota system and increased rewards for surpassing the quota rate.
III. Model
The principal interest of this study is to understand whether the changes in the quota system between 2004 and 2006 had any impact on employment outcomes for individuals with disabilities in South Korea. Our empirical strategy is quite similar to the strategy employed by Hotchkiss (2004) in understanding the impact of the ADA legislation on labour market outcomes for individuals with disabilities in the US. Specifically, we assume that factors associated with the propensity to be in the labour force, 
In the above model, X 1i and X 2i are the individual characteristics that we believe to affect respectively an individual's labour force participation and employment decisions. The primary variable of interest is an indicator, D i , of whether the individual has a disability. Finally, we assume that .
The above expressions imply that to account for the fact that the employment decision is defined only if the individual participates in the labour force, we should allow for correlation of the normally distributed error terms across two equations. The above relationship between two outcome equations is also known as a bivariate probit with selection. We estimate jointly equations (1) and (2) for each year from 2003 to 2007. To compute the marginal effect of disability on labour force participation and employment decisions, we compute predicted employment and labour force participation probabilities for the entire sample, varying the disability index in the sample between 0 and 1. This method, discussed by Cameron and Trivedi (2010, p. 343) , allows one to compute a measure of the effect of a discrete change in a dummy variable such as disability on the probability of a certain event. After averaging the predicted probabilities separately for two different values of the disability index, we then plot the data points in one graph to track visually any changes in employment and labour force participation patterns in South Korea among individuals with disabilities after major changes in the disability quota system between 2004 and 2006.
For the purpose of identification, equation (1) modelling individuals' labour force participation decisions should have at least one variable that is not in equation (2) describing individuals' employment decisions. Similar to Hotchkiss (2004) , we use 'non-labour income' as an exclusion restriction to identify the parameters of a binary response model with sample selection. Other than this exclusion restriction variable, X 1i and X 2i include the same variables: age, age squared, self-reported health, gender, marital status, education, province unemployment rate and region fixed effects. We group provinces into the five main regions based on GDP per capita data. Specifically, the first region includes the provinces with GDP per capita below 25,000 USD. Then, for the subsequent regions, we increase GDP per capita incrementally by 10,000 USD. The fifth region, which represents the region with GDP per capita above 55,000 USD, is actually represented by the single province, Ulsan.
To conduct a robustness check, we also estimate the bivariate probit model with selection pooling all years of data together. We introduce year fixed effects using the calendar year 2003 as a reference year. By crossmultiplying the newly-constructed year fixed effects with the disability indicator, this should allow us to test whether the employment and labour force participation probabilities for individuals with disabilities are substantially changed relative to the probabilities for non-disabled counterparts after the changes in the quota system. This approach is also known as a 'difference-in-difference' approach. Taking into account the longitudinal aspect of the data, the observations corresponding to the same individual within the pooled sample will inevitably be correlated, leading to inefficient point estimates. To address this statistical issue, we estimate the bivariate probit model with selection using the pooled sample with clusterrobust standard errors.
The structure of the longitudinal survey used in this study enables identification of multiple disabling conditions. This facilitates an investigation of the extent to which the severity of the disabling condition affects the employment prospects of the typical disabled individual before and after changes in the quota system in South Korea. Also, most importantly, the availability of multiple measures of disability creates an opportunity to test directly the relative importance of subsidies for the employment prospects of the typical individual with a disability. For example, if subsidies do not have any direct implications for the employment prospects of individuals with disabilities, then changes in the level of employment should not vary substantially across individuals with different severities of disability. If the level of subsidies has an effect on firms' employment strategies, then individuals with more severe disabilities may have a higher chance of finding employment after an increase in the level of subsidy. The alternative conjecture is that the regulation somehow alters the individual's decision to register officially as a disabled worker to benefit from the increasing demand for disabled workers. To test this hypothesis, we estimate the bivariate probit model with selection controlling for a set of dummies indicating the number of disabling conditions -the variables that we use as a proxy for disability severity -and the interaction of this new set of variables with a time dummy identifying observations corresponding to 2006 and 2007, the years following the major changes in the quota system. The magnitude of the parameters associated with the interaction terms should increase with the number of disabling conditions to support the given hypothesis.
Finally, we perform a sub-analysis to understand whether, after the changes in the quota system, individuals with disabilities in South Korea perceive higher satisfaction with their current jobs, employers, wages, contents of performed work, etc. than individuals without disabilities. We hypothesise that due to a larger pool of available job vacancies generated by the changes in disability employment regulations, people with disabilities will have better employment opportunities and eventually move to less marginal employment arrangements after the major changes in the quota system. Furthermore, we conjecture that people with disabilities will experience a greater increase in job satisfaction than non-disabled peers. To document whether overall job satisfaction has improved among individuals with disabilities relative to non-disabled peers, we use a conventional chisquare test where we compare the proportions of individuals with disabilities who agreed or were satisfied with certain criteria of their employment across two years, 2003 and 2007. We perform a similar comparison test separately for the sample of individuals without disabilities.
A simple comparison of proportions across two years somewhat mimics a 'difference-in-difference' approach; however, in contrast to that approach, we do not control for other observed factors within a regression due to insufficient sample size. The insufficient sample size is an artefact of the low employment rate among individuals with disabilities, employed people with disabilities being the segment of the disabled population who responded to job satisfaction items. Therefore, we cannot disentangle the effects of the changes in the quota system from the effects of other factors in explaining changes in individuals' job satisfaction. Still, we believe that this simple sub-analysis combined with the findings of our main analysis should shed light on the changes in the overall employment situation for people with disabilities and their perception about the workplace and current jobs before and after the changes in the quota system in South Korea.
IV. Data
The primary data source for this study is the Korean Labour and Income Panel Study (KLIPS). The KLIPS is a longitudinal survey that collects information on all family members of 5,000 urban households representing a random sample of the South Korean population. The survey is conducted annually and the same set of questions is asked of the same set of households repeatedly in each wave. The first wave of the survey was conducted in 1998 and, currently, the KLIPS includes 10 waves; the last publicly-available wave represents data for the year 2007.
Despite the fact that the first wave of the survey was conducted in 1998 and the respondents have been followed for 10 years, only since the sixth panel (2003) has the set of disability questions been included in the questionnaire. Therefore, the panels used in our research inquiry were limited to those from 2003 and onward. Unfortunately, the absence of disability identifiers in the first five waves of the survey limited our ability to verify empirically whether any observed changes in labour market fortunes of individuals with disabilities after 2003 were simply artefacts of the longterm trends in employment fortunes of individuals with disabilities in South Korea, trends which could be independent of the recent transformation in the quota system.
The KLIPS contains both household-and individual-level variables. The longitudinal aspect of the KLIPS enables one to observe not only changes in household composition, financial resources and consumption over time but also changes in individual-level information on income-earning, education and vocational training activities, health status, employer characteristics and individuals' self-rated satisfaction with work and life. This gives a unique opportunity for researchers to evaluate with better precision the effectiveness of a number of employment-related initiatives implemented in South Korea within the survey period.
The main objective of our study is to quantify the effect of the changes in the quota system parameters on the labour force participation and employment rates of individuals with disabilities relative to non-disabled counterparts. Keeping in mind that the drastic changes in the quota system occurred within a two-year window from early 2004 to the beginning of 2006, to carry out the proposed before-after comparative analysis, we created an analytical sample of South Korean urban workers capturing their employment statuses along with individual-level and contextual characteristics for the period between 2003 and 2007, the years for which the disability statuses of respondents were observable in the survey. To avoid any simultaneity in employment, education and retirement decisions, we restricted our sample to workers who were over 25 but below 60 years of age in the first year of the study period, which is 2003. The average effective retirement age in South Korea was 70 years for men and 67 years for women in the study period.
12 However, individuals become eligible for governmentprovided retirement benefits at age 60. Therefore, we decided to restrict the age of respondents in the first observation to 60. Furthermore, we dropped observations for four individuals whose education status was missing. Table 2 provides the detailed information about the way the key variables of interest were constructed in our study. The pivotal variable in our analysis is an indicator of whether a respondent has a disability. We constructed the disability indicator based on individuals' responses to a set of questions identifying the presence of any sensory or mental impairments, difficulties with activities of daily living (ADLs), difficulties with instrumental activities of daily living (IADLs) and any participation restrictions in outdoor activities. Specifically, the respondents who answered affirmatively to one of the disability-related questions in the 2003 panel were identified as disabled. This strategy left us with a time-invariant measure of disability that is identified at the time before major changes in the quota system actually took place in South Korea. Our empirical strategy is dictated by our expectation that an increase in the number of available positions in South Korea due to the new initiatives targeted at improving labour market outcomes for individuals with disabilities might have a positive impact on the likelihood of reporting a work-related disability in the survey. As a result, to avoid any potential simultaneity between reporting disability and employment, we identified the group of individuals with disabilities based only on their reporting of disability in the 2003 panel before any drastic changes in the parameters of the quota system. We dropped from the sample 622 individuals (out of 7,439) who did not report the presence of any disabling condition in the 2003 panel but who reported at least one condition in the later panels. This empirical approach limits our identification of the impact of the changes in the quota system to the impact on individuals who were disabled before the actual changes in the disability employment system and excludes the impact on individuals who acquired functional limitations or impairments after 2003. However, we still believe that our findings convey information about the labour market fortunes of the majority of individuals with disabilities in South Korea. It is worth mentioning that the constructed disability indicator to some extent captures the conceptualisation of disability as outlined by the International Classification of Functioning, Disability and Health (ICF). According to the ICF, disability can be categorised into three broad concepts through the presence of any of: (1) health condition and impairment; (2) activity limitation; and (3) participation restriction.
13 Our measure of disability shows that the prevalence of disability in our sample fluctuated between 7.3 and 7.6 per cent within the study period (see Figure 1) . It should be noted that self-reported disability in the KLIPS does not match precisely the disability definition used by the quota system, which requires selfidentification at a local government office. The definition of disability used by government officials to identify disabled workers requires the presence of a substantial long-term impairment in daily or social life activity due to physical or mental disability. Specifically, the government standard defines a mental disability as 'a disability caused by a psychological development disorder or a mental disease' and a physical disability as 'a disability of principal external bodily functions or internal organs'. 14 The KLIPS distinguishes between individuals who worked and those who did not work in the survey week. Employment status is given by a single variable constructed using different employment-related questions asked of each respondent in the individual questionnaire in each panel. However, for our analysis, it is crucial to identify not only respondents' employment status but also their labour force participation status. We use recommendations 13 Hale, Hayghe and McNeil, 1998; Wittenburg and Nelson, 2006. 14 given in the KLIPS user guides 15 to construct the latter indicator. Specifically, we use the aforementioned consolidated employment variable to identify those who were employed at the time of the survey and add those who were involved in any active job-search activities up to one month before the survey or who identified themselves as able to work if any suitable position were available in the survey week. Using this strategy, we find that labour force participation has been slightly declining for individuals without disabilities for the period between 2003 and 2007 (from 75.1 per cent to 74.9 per cent) and increasing from 42.5 per cent to 45.1 per cent for individuals with disabilities (see Figure 2) . This visual investigation of employment patterns provides evidence of certain changes in the labour force participation rate among individuals with disabilities relative to their nondisabled counterparts in South Korea after the changes in the quota system.
Unlike labour force participation, the unemployment rate among individuals with disabilities changed drastically after the major changes in the quota system from 2004 to 2006. Figure 3 shows that the unemployment rate for individuals with disabilities in our sample decreased from 9. Finally, in Table 3 , we provide descriptive statistics on all variables used in our empirical inquiry broken down by disability status. The comparison of self-reported health across the two groups shows that the average person with a disability rates their health close to 'poor', while their non-disabled counterpart is more likely to rate their health as 'good' or 'fair'. 16 The average individual with a disability is seven years older than their nondisabled counterpart, is less likely to be male (46.5 per cent versus 51.3 per cent) or married (67.8 per cent versus 80.9 per cent), is more likely to have the highest educational attainment as elementary education (35.6 per cent versus 7.6 per cent) and less likely to have vocational or college education (11.8 per cent versus 38.1 per cent), and has an identical log of non-earned income (both 2.2). The unemployment rate for the sample of individuals used in our analysis is 4.4 per cent (100 per cent minus the percentage of employed individuals conditional on labour force participation from Table  3 ), which is slightly above the official unemployment rate for the study period of 3.7 per cent ('Province unemployment rate' in the first column of Table 3 ). The minor discrepancy between the unemployment rate in the analytical sample and the official number can be explained by our sample selection strategy: only workers aged between 25 and 60 at the first interview were included in our sample, while the official number is calculated for all workers above 15 years old.
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V. Results
Cross-sectional analysis
As we outlined in Section III, the main empirical strategy of our analysis is to estimate separately for each year a binary response model of the individual's employment decision with initial selection into the labour force. Then, using the point estimates of the binary response model for the given year, we compute the predicted probabilities of labour force participation and employment, switching the disability index from 1 to 0. Finally, we compute the averages of these probabilities and, combining the computed statistics with other years, we depict them in a single graph to observe the main trends in the predicted probabilities of employment and labour force participation between 2003 and 2007 for individuals with disabilities and then compare them with the probabilities computed for their non-disabled counterparts. Figure 4 shows that after controlling for differences in observed characteristics and changes in labour market conditions, the predicted 16 A higher value of self-reported health is an indicator of poorer health status. 
Simulated probabilities of employment (taking selection into the labour market into account) and labour force participation for disabled individuals
Note: The simulated employment probability is computed after taking selection into the labour market into account. Both probabilities are the averaged probabilities computed for the entire sample using the coefficients reported in Table 4 and actual values for independent variables included in Xi1 and Xi2. Source: KLIPS, 2003-07. probabilities of both employment and labour force participation for individuals with disabilities steadily increased after 2004. Specifically, the probability of employment (after controlling for selection into the labour market) increased from 91. To demonstrate that the changes in the quota system only affected individuals with disabilities, we then contrast the above probabilities with the probabilities computed for non-disabled counterparts. Figures 5 and 6 show that the predicted probabilities of employment (after controlling for selection into the labour market) and of labour force participation for individuals without disabilities did not change substantially in the study period: the labour force participation probability fluctuated around 75 per cent and the employment probability fluctuated around 96 per cent. In contrast, the predicted probabilities of labour force participation and of employment for people with disabilities, as discussed above, visually increased starting from 2004. These findings are compatible with our conceptual expectations: the changes in the quota system should not have any spillover effect on labour market opportunities for individuals without disabilities and should only affect the labour market fortunes of individuals with disabilities. However, based on this analysis, we are still unable to verify whether these observed improvements in labour force participation and employment (taking selection into the labour market into account) for individuals with disabilities are statistically significant relative to nondisabled counterparts. To answer this question, we performed the differencein-difference analysis with the pooled sample.
FIGURE 5
Simulated probability of labour force participation, by disability status Note: The predicted probability of labour force participation is the averaged probability of labour force participation computed for each observation using coefficients reported in Table 4 and the actual values of independent variables in Xi1 only varying the disability index between 0 and 1. Source: KLIPS, 2003-07.
FIGURE 6
Simulated probability of employment (taking selection into the labour market into account), by disability status Note: The simulated employment probability is computed after taking selection into the labour market into account. The predicted probability of employment is the averaged probability of employment computed for each observation using coefficients reported in Table 4 and the actual values of independent variables in Xi2 only varying the disability index between 0 and 1. Source: KLIPS, 2003-07.
Difference-in-difference analysis with the pooled sample
In this analysis, by pooling data for all years, within the bivariate probit model with selection, we estimated the effect of disability on labour force participation and employment and the interactions of the disability indicator with year fixed effects. The statistical significance of these interaction terms for the years after the major changes in the quota system should provide us with evidence of whether the changes in labour market outcomes for individuals with disabilities after the changes in the quota system were substantial relative to those of their non-disabled counterparts. Results reported in Table 4 show that the probability of labour force participation increased steadily from 2003 with statistically significant results only for 2006 and 2007. At the same time, while the probability of employment also increased for individuals with disabilities relative to their non-disabled counterparts in the years after 2003, those changes in the employment probability were not statistically significant at any conventional levels. Note: Year fixed effects are also included in the set of covariates. The statistic of the Wald test, which tests the level of independence of the equations, is 7.66 with p-value < 0.01, implying that the two equations are not independent. * indicates statistically significant at 10 per cent level, ** statistically significant at 5 per cent level and *** statistically significant at 1 per cent level.
Taking into consideration the findings of the two separate analyses, we end up with mixed evidence about the effectiveness of the new initiatives in disability employment policy for the labour market fortunes of individuals with disabilities in South Korea. On the one hand, we observe a visual increase in both labour force participation and employment rates (after controlling for selection into the labour market) for the representatives of the targeted group of the population. On the other hand, the improvement in labour force participation for individuals with disabilities is only translated into a marginal improvement in the probability of employment (after taking selection into the labour market into account) relative to their non-disabled counterparts.
Severity of disability and employment outcomes
One of the goals of this paper is to evaluate the importance of subsidies in disability employment policy in South Korea and their impact on the employment outcomes of individuals with disabilities. Despite the fact that the main aim of subsidies is to create incentives for employers to hire more disabled individuals regardless of the severity of the disabling conditions, one of the criticisms of the quota system is that it actually fails to improve the labour market fortunes of the most severely disabled individuals. We implicitly test whether the level of subsidy in South Korea is adequate and generates better employment outcomes not only among individuals with disabilities in general, but also for those who have more severe disabilities.
In Table 5 , we report the results of a bivariate probit model with selection that incorporates severity of disability as measured by the number of affirmative responses to the three different disability questions reported in Table 2 . Specifically, the number of disabilities (ranging from zero to three) is entered in the model in the form of indicators, with the absence of any disability as the reference group, and interacted with a time dummy identifying observations for years 2006 and 2007. Our earlier analysis shows that the largest effects occurred during these two years, the years after major changes in the quota system in South Korea took place. The results in Table  5 suggest that the labour force participation rate for those with one reported condition increased relative to that for non-disabled counterparts. Moreover, individuals with two reported conditions experienced a larger increase in labour force participation rate compared with individuals with a single condition, suggesting that the level of subsidies may have a larger impact on labour force participation for this group of individuals with more severe disabilities. As predicted by critics of the quota system, the labour force participation rate of the most disabled individuals -those who reported all three disabling conditions -did not change much relative to their nondisabled counterparts. Finally, relative to individuals with no disabling conditions, the employment prospects of any of the disability groups did not change after 2005.
These findings may imply that although firms in South Korea have incentives to generate extra revenue by using a more disabled workforce, they may still be unwilling to accommodate severely disabled individuals or may have certain negative stereotypes about their ability to work and be productive entities in the workplace, suggesting that the quota system in reality fails to improve the employment prospects of severely disabled individuals.
Job satisfaction in 2003 and 2007
Finally, we investigated the changes in job satisfaction for individuals with disabilities relative to their non-disabled counterparts within a parsimonious analysis. In each wave, all employed KLIPS respondents respond to the block of job satisfaction questions. Based on the responses of individuals with disabilities, we constructed 15 binary variables indicating whether a particular individual with a disability strongly agrees or agrees with a certain statement related to his/her current job or is strongly satisfied or satisfied with a certain condition in his/her current job. The description of all the job satisfaction questions is given in Table 6 Further, we examined whether the given improvements in job satisfaction for individuals with disabilities were significant relative to changes in job satisfaction for individuals without disabilities. We found that, in general, there were no significant differences between the responses of individuals with and without disabilities to the job satisfaction questions between 2003 and 2007, with the exception of one statistically significant trend: individuals with a disability had a larger change in rating for the item 'I want to continue this job if other things remain the same'. The findings of this parsimonious analysis demonstrate that the new regulations in the quota system in South Korea might have no impact on disabled individuals' job satisfaction relative to their non-disabled counterparts.
VI. Conclusion
Further expanding the disability policy literature, this study exploits the structural changes in South Korea's disability employment quota system in 2004 and 2006 in order to understand their impact on the prospect of employment and on job satisfaction for individuals with disabilities. Our results show that starting from 2004, relative to non-disabled counterparts, labour force participation among individuals with disabilities has improved; however, this finding may be part of a longer-term trend in people's labour market fortunes that we cannot observe using these data. Meanwhile, the probability of employment (after controlling for selection into the labour market) among this segment of the population has shown some improvement, but the observed improvement has not been substantial relative to non-disabled counterparts. Furthermore, our results show that in 2007 as compared with 2003 (prior to the changes in the quota system), individuals with disabilities reported being more satisfied with their jobs; however, the increases in job satisfaction were about the same as those reported by individuals without disabilities. In fact, for certain work characteristics, the evidence points toward smaller increases in job satisfaction during the study period among the individuals with disabilities. Taken together, our findings may suggest that additional opportunities, available as a result of increasing (1) the number of employers covered by the quota system, (2) the number of jobs available to individuals with disabilities and (3) the financial incentives for employing individuals with disabilities, have increased the labour force participation of people with disabilities in South Korea relative to their non-disabled counterparts. However, these opportunities have had limited positive impact on the probability of employment (after controlling for selection into the labour market) and on job satisfaction.
The major shortcomings of the quota system in South Korea have been extensively discussed in the literature. First, Chun and Yi (2002) surmise that the improvement in employment opportunities for individuals with disabilities in South Korea primarily affect the less severely disabled population, ignoring the needs and desires of the most disabled subpopulation. We find evidence that the labour force participation rate may have increased more for people with more severe disabilities; however, the most severely disabled individuals' labour force participation remained unchanging even after the introduction of substantial incentives to hire individuals with disabilities. This latter finding somewhat confirms the earlier criticism of the quota system in South Korea.
Second, Kim (2010) points out that 'the compulsory hiring of persons with disabilities will be more effective when an anti-discrimination policy and an equal employment opportunity policy are more deliberately devised and strictly implemented with accommodation provisions'. Our analysis shows that only 21 per cent of employed individuals with disabilities reported being satisfied with their work environment in 2007, which is only a 3 percentage point improvement after the adoption of new incentives and which lags the similar statistic for their non-disabled counterparts by 12 percentage points. First, it should be a concern of South Korean policymakers that a substantial gap exists in the level of satisfaction with the work environment between the two groups of individuals. Furthermore, after the introduction of the new initiatives, disabled individuals' satisfaction with their work environment improved at a lower rate than the rate of improvement experienced by non-disabled counterparts. This suggests that the observed increase in job satisfaction among individuals with disabilities was part of the overall improvement of work environments in South Korea and not related to the recent changes in the quota system. Therefore, if the goal of the South Korean government is to improve workplace experience along with employment prospects of individuals with disabilities relative to non-disabled counterparts, the recent quota system initiatives could be complemented with employer education around employment nondiscrimination, workplace inclusion, disability awareness and reasonable accommodation.
Finally, Kim (2010) stresses the existence of only a short-term effect of the quota system on employment prospects for individuals with disabilities, without any longer-term improvements. Unfortunately, we only had data covering two years after the major changes in the quota system took place, limiting our ability to quantify the longer-term effects of the new disability employment initiatives. Furthermore, due to the unavailability of disability indicators prior to 2003, in this study we were not able to test whether the observed improvement in labour force participation among individuals with disabilities was part of longer-term trends in the labour market fortunes of this segment of the population in South Korea. Overall, despite the limitations of our current data source, we can conclude from our findings that the new disability employment initiatives did not have a major impact on the disability employment situation in South Korea.
As the US and other countries consider their own disability employment situations, they can learn from studies such as this one on the effectiveness of quota systems. To better understand the impact in a country's own unique context, it is possible to 'test out' such a system. For example, in the US, a quota-like system is being implemented for a select group of employers. Specifically, the US Office of Federal Contract Compliance Programmes recently released regulations updating Section 503 of the Rehabilitation Act of 1973, adding a disability employment 'utilisation goal' for businesses with federal contracts or subcontracts. Federal contractors will be required to invite applicants and employees regularly to self-identify as an individual with a disability. Employers will need to track these data and their progress toward meeting a utilisation goal of 7 per cent across job categories. These changes move toward a quota system, although the system does not have the financial incentives of the South Korean and other quota systems. The results of our study suggest that such incentives may have some limited positive impact on labour force participation and the labour market fortunes of people with disabilities.
